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(54) Drill guide for mandibular staple transosseous implants 



(57) A drill guide for mandibular staples is disclosed 
which is adapted to accurately align a drill for drilling fas-, 
tener holes in the mandibular lower jaw portion at pre- 
cisely located positions for the attachment of fasteners 
therethrough by means of a staple to retain a dental ap- 



pliance in secure position on the mandibular jaw portion. 
The drill guide improves upon previously known means 
of ensuring accuracy of drilling holes, attachment and 
locking means, adjustability of the invention., cooling and 
cleaning means, and assuring adequate bone material 
for drilling. 
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Description 



The present invention relates to a drill guide for 
mandibular staple transosseous implants and specifi- 
cally for controlling the accuracy of drilling positions and 
assuring adequate bone material for drilling. The drill 
guide provides an accurate means for guiding the drill- 
ing of apertures through a mandibular jaw bone, be it 
human or animal, in which apertures at accurately 
spaced points are adapted to receive a mandibular sta- 
ple transosseous implant provided with fastening 
means thereon to securely engage the jaw bone and to 
provide an interlock with the dental appliance normally, 
removably mounted on the jaw bone. 

Heretofore, in the use of dental appliances of a re- 
movable.nature, particularly with reference to the lower 
mandibular jaw, natural suction of the dental appliance 
or cohesion is often reduced due to the aging and wast- 
ing away of jaw bone tissue. Various means aire known 
to be employed in an effort to retain and anchor the lower 
removable dental appliance against accidental dis- 
lodgement from the jaw bone. Since the use of adhe- 
sives or known mechanical devices heretofore have 
been ineffective and inefficient for the intended purpose, 
a mandibular staple, such as disclosed in U.S. Patent 
No. 4,906,189, has been developed for securing dental 
appliances to the jaw. However, the known means used 
in securing the mandibular staple lacks the accuracy de- 
sired in drilling the holes in the jaw bone for placement 
of the mandibular staple. 

In the prior art patents (U.S. Patent No. 3,414,975 
and U.S. Patent No. 3,664,022), a drill fixture or guide is 
provided in which a drill is guided through apertures 
through the jaw bone to allow placement of a mandibular 
staple. Patent number 3,664,022 improved upon the ac- 
curacy of the drill guide patent number 3,41 4,975 by pro- 
viding an apertured curvulinear abutment and spaced 
guide pins which are free to accommodate for uneven- 
ness in the jaw bone. However, these drill guides do not 
provide means for controlling the accuracy of the direc- 
tion of the drill or ensuring that there will be adequate 
bone material for the drilling procedure and placing the 
staple. 

The prior art disclosed in Pat. No. 3,664,022, also 
improved prior drill guides by allowing space on one side 
of the drill by providing a central slot that allows bone 
matter to escape. However, one wall of the drilling ap- 
ertures is closed, and although somewhat relieved, 
clogging is still a concern. 

The prior art does not disclose any means for cool- 
ing and cleaning of the dull guide apertures. 

The present invention consists of an improved drill- 
ing guide which has a set of guide pins that extend up- 
wardly from the drill guide portion and rest against the 
inner edge of the jaw bone. The guide pins act as a vis- 
ual indicator of the distance between the guide pin and 
the center line of the drill guide aperture control the ac- 
curacy of the drill ending point. The set distances from 



the center line of the drill to the guide pins, and from the 
drill centerline to the support rod allow the user to simply 
attach the drill guide to the jaw bone, and since the guide 
pins rest against the inside surface of the jaw bone, the 
5 user is assured adequate lateral bone material when 
drilling. 

The improved invention also provides a simple 
means for attaching and locking the drill assembly to the 
jaw bone, consisting of a square shaped threaded sup- 

io port rod that is adapted to fit into a correspondingly 
square shaped opening of a lower arm on which the drill 
guide is located. The square shape of the support, rod 
prevents the support rod from rotating, thus maintaining 
the lower arm member and the drill guide portion prop- 

is erly aligned and securely positioned. A lock nut is 
threadingly engaged onto the support rod allowing the 
user to move the lower arm member upward and down- 
ward along the support rod to the desired position and 
to lock the lower arm member in place while preventing 

20 relative rotation of the lower arm member and support 
rod. 

The present invention improves upon the cleaning 
and cooling of the drill guide portion during the drilling 
operation. The drill guide portion contains ports con- 

25 nected to the drilling guide bores, or apertures, allowing 
coolant (i.e. water) to flow into the drill bores, cooling 
and cleaning the drilled area. 

Another improvement concerns the recessed por- 
tion of the drill guide portion member that laterally inter- 

30 sects the apertures. In the present improved invention, 
a lateral slot surrounds the apertures permitting bone 
substances removed through the drilling operation 
through the jaw bone to be expelled outwardly on all 
sides of the drill to prevent clogging of said apertures. 

35 it is therefore an object of the present invention to 
provide a means that allows improved accuracy of drill- 
ing holes needed to secure the mandibular staple to the 
mandibular jaw bone-beneath the subcutaneous tissue. 
Other objects, advantages and applications of the 

40 present invention will become apparent to those skilled 
in the art of drilling guides when the following description 
of the best mode contemplated for practicing the inven- 
tion is read in conjunction with the accompanying draw- 
ings. 

45 . The description herein makes reference to the ac- 
companying drawings wherein like reference numerals 
refer to like parts throughout the several views, and 
wherein: 

50 Figure 1 is a side elevational view of the present 

improved mandibular drill guide illustrated in at- 
tached drilling position on the curvulinear front end 
of the mandibular jaw bone; 

Figure 2 is a rear view of the present improved in- 
55 vention in attached drilling position with the jaw 
bone in phantom as seen from line 2-2 in Figure 1 : 
Figure 3 is a top plane view of the lower arm and 
drill guide of the present improved invention, with 
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the gripping teeth removed for clarity; 
Figure 4 is a cross sectional view of the drill guide 
taken along line 4-4 of Figure 3; 
Figure 5 is a cross sectional side view of the drill 
guide taken along line 5-5 in Figure 3; and 
Figure 6 is a top plane view of the gripping teeth on 
the drill guide. . 

Referring now to the drawings, and in particular to 
Figure 1 , where the present invention is illustrated, as a 
drill guide assembly 10 attached to a mandibular jaw 
bone 12 which could be either human or animal. The 
drill guide assembly 10 comprises a drill guide member 
20 and a drill guide clamp 16. The drill guide assembly 
10 allows accurate drilling of bores or holes 18 in the 
jaw bone 1 2 to effect the placement of a mandibular sta- 
ple (not shown) such as shown in patent number 
4,906,189 which is incorporated by reference. 

For this purpose, the drill guide member 20 has an., 
elongated arm member 22 which supports the drill guide 
member 20. The drill guide member 20 contains a re- 
cess 24 and a top portion 26. Drill guide member 20 is 
curvulinear in shape and is provided with a plurality of 
apertures 28. The apertures 28 in the drill guide member 
20 are adapted to guidingly receive drills of different siz- 
es for drilling bores 18 in the mandibular jaw bone 12 
for attachment of the staple and thus corresponding in 
the spacing and number to the spacing and number of 
locking pins and fastener rods of the mandibular staple 
(not shown). 

This curvulinear shape of the drill guide member 20 
corresponds to the curvulinear shape of the support 
plate of the staple. As seen in Figure 5, the drill guide 
member recess 24 completely intersects the apertures 
28 to provide a lateral opening on all sides of the aper- 
tures 28. When drilling through the apertures 28 ; the drill 
25 (shown in phantom line in Figure 5) is free on all sides 
with respect to the aperture 20, thereby permitting pow- 
dered bone material and bone chips to be expelled dur- 
ing the drilling operation and not accumulate and/or clog 
the apertures 28. 

The upper surface 30 of the top portion 26 of the 
drill guide member 20 is provided with rows of upwardly 
protruding gripping teeth. 32 extending along the op- 
posed outer edges of the top portion 26. The drill guide 
assembly 10 is adapted so that the gripping teeth 32 of 
the top portion 26 bite into the lower surface of the jaw 
bone 12, upon respective adjustment of the drill guide 
member 20, described further herein: 

As shown in Figures 1 and 2, the top portion 26 of 
the drill guide member 20 is also provided with a set of 
guide pins 34, which extend upwardly from the top por- 
tion 26 into the space adjacent the rear facing surface 
of the jaw bone 12, resting on the surface of the jaw 
bone material 36. The guide pins 34 are placed in pin 
holes 38 in the top portion 26 of the drill guide member 
20. Several sets of pin holes 38 are present to allow ad- 
justable locations of entry for the guide pins 34 to adapt 



. to different sizes of jaw bones. The guide pins 34 are 
also threaded to allow adjustment upwards and down- 
wards through the pin holes 38. The purpose of the 
guide pins 34 as explained herein after. 
5 As shown in Figures 4 and 5, the top portion 26 of 
the drill guide member 20 further contains port holes 40. 
Each of the port holes 40 are connected to the apertures 
28 by a passageways 42, which are interconnected, as 
shown in Figures 3. The port holes 40 allow passage of 
w a cooling or cleaning fluid, such as water, through the 
passageways 42 to the apertures 28. Therefore, the 
ports 40 provide a means to cool the apertures 28 short- 
ly after or during the drilling of the drill holes 18 in the 
jaw bone 12. Further, the port holes 40 provides a 
15 means to clean the apertures 28 by allowing a cleaning 
solution to rinse the apertures 28 after or during the drill- 
ing of the hole 18 through the jaw bone 12, and thus 
flushing out material through the port hole 40 as well as 
through the recess 24 of the drill guide member 20. 
20 Referring now to Figures 1 and 3, the elongated arm 
member 22 of the drill guide member 20 has a square 
shaped opening 44 which corresponds in size and 
shape to receive the support rod member 46 of the drill 
guide clamp 1 6, thereby connecting the drill guide mem- 
25 ber 20 and. the drill guide clamp 16. 

The drill guide clamp 16 consists of a support rod 
member 46 and an upper arm member 50 containing a 
yoke member 52 thereupon. The support rod member 
46 is threaded 54 and square in shape so as to fittingly 
30 correspond with the opening 44 of the elongated arm 
member 22 of the drill guide member 20. A pair of nuts 
56 are threadingly engaged to the support rod member 
46 beneath the opening 44. The nuts 56 can be turned 
around the threading 54 of the support rod member 46 
35 to permit movement of the drill guide member 20 up- 
wards or downwards along the support rod member 46, 
the nuts 56 also acting as a lock when the drill guide 
member 20 is set in the desired position. Also r since the 
support rod member 46 is designed in a square shape 
40 that fits through the corresponding square opening 44 
of the elongated arm member 22, it cannot rotate once 
the drill guide member 20 is set in its desired position, 
by the nuts 56. 

The front end of the upper arm member 50 supports 
45 a yoke member 52 which extends transversely of the 
arm 50 to both sides thereof. Both outer ends 58 and 59 
of the yoke member are formed cylindrical^ and each 
supports a locator pin 60 for extension downward to- 
ward the drill guide member 20. The locator pins 60 are 
so yieldably supported for relative longitudinal up or down 
movement by a common pivot for reciprocating move- 
ment in opposite directions, and are located at opposite 
ends of the yoke member 52. This movement of the lo- 
cator pins 60 is provided to accommodate for uneven- 
55 ness in the jaw bone thickness. The yolk member 52 
allows lateral adjustment of the locator pins by providing 
a choice of placement holes 48 in which to place the 
locator pins to adjust to different jaw sizes. The lower 
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ends of each of the locator pins 60 carry a toothed abut- 
ment 62, for a purpose which will appear hereafter. The 
pivotal locator pins 60 are positioned in vertical align- 
ment with the respective outer end apertures 28 of the 
drill guide member 20, for a purpose to appear. 

In use of the present improved mandibular drill 
guide assembly 10 for application of the staple (not 
shown), the initial step includes making a plaster mold 
of the arcuate front portion of the lower mandibular jaw 
of the patient and a clear plastic template corresponding 10 
to the gum portion of the denture (not shown). The tem- 
plate is then bored at two spaced locations at a prede- 
termined distance such as to be clear of and between 
the exposed nerve centers on both sides of the jaw bone 
12. The spacing between the apertures and the tern- is 
plate (not shown) are intended to correspond to the ac- 
tual spacing of the opposed securing rod of the selected 
staple (not shown). From this predrilled mold and tem- 
plate, the proper drill guide assembly 1 0 can be selected 
and checked for accuracy by attaching the drill guide 20 
assembly 10 to the mold and template and locating the 
two opposite locator pins 60 in the space bore provided 
in the template on the jaw mold. The locator pins 60 are 
laterally adjustable by placing the pins 60 in the appro- 
priate placement holes 48. Since the locator pins 60, as 25 
previously described, are in vertical alignment with the 
outer end apertures 64 of the apertures 28 of the drill 
guide portion 20, accurate selection of the proper drill 
guide assembly 10 can be made for accurate drilling of 
the bores 18 through the front jaw bone 12 portion be- 30 
tween the open nerve centers. Further, the guide pins 
34 on the drill guide portion 20 are placed in the appro- 
priate pin holes 38 according to the size of the jaw bone 
12, and are threadingly adjusted into the jaw bone 12. 
The guide pins 34 rest on the side of the jaw bone ma- 35 
terial 36 and are parallel to the support rod member 46 
and the alignment of the locator pins 60 and the outer 
end apertures of the plurality of apertures 28 of the drill 
guide portion 20, where the drill holes 1 8 are drilled. The 
guide pins 34 ensure adequate bone material is present 40 
for drilling. The distance between the centerline of the 
drill 68 and the guide pins 34 is equal throughout the 
drilling of the jaw bone 12, thereby assuring adequate 
bone material when the pin is appropriately positioned. 

With more particular reference to Figure 1 , the drill 45 
guide assembly 10 is then attached to the curved front 
end of the lower jaw bone 1 2 of the patient after first 
pulling back the tissue around the portions of the jaw 
bone which are to be drilled. The elongated arm member 
22 of the drill guide member 20 is adjusted so that the so 
top portion 26 of the drill guide portion 20 abut against 
the underside of the curved front portion of the jaw bone 
1 2 to clamp the jaw bone portion between the drill guide 
member 20 and the locator pins 60 which accurately 
mark the position for the extension of the securing rods ss 
of the staple through the jaw bone 1 2. The surface teeth 
32 of the drill guide member 20, in attached position, 
bite into the jaw bone 12 to prevent lateral or rotational 
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displacement of the drill guide assembly 10 during the 
drilling operation. The guide pins 34 are also placed into 
the jaw bone 1 2 and the distance between the centerline 
of the drill 68 and the guide pin 34 stands as a visual 
measure to ensure that there is adequate bone material 
for drilling. As previously mentioned, the curvature of the 
drill guide portion 20 corresponds substantially with the 
curvature of the front end of the mandibular jaw bone to 
properly drill the apertures 18 for the staple along the 
arcuate path. After the drill guide assembly 10 has at- 
tached to the lower mandibular jaw bone 12 of the pa- 
tient as described above, a drill 25 of the proper size is 
then used to drill the apertures 18 in the jaw bone 12 
which are adapted to receive the rods and pins of the 
staple. The drilling of the apertures 18 and the insertion 
of the staple remains the same as described in my Pat- 
ent No. 4,906,189. 

While the invention has been described in connec- 
tion with what is presently considered to be the most 
practical and preferred embodiments, it is to be under- 
stood that the invention is not to be limited to the dis- 
closed embodiments but, on the contrary, is intended to 
cover various modifications and equivalent arrange- 
ments included within the spirit and scope of the ap- 
pended claims, which scope is to be accorded the 
broadest interpretation so as to encompass all such 
modifications and equivalent structures as is permitted 
under the law. 



Claims 

1 . A drill guide assembly for mandibular staples adapt- 
ed for drilling a plurality of apertures in accurately 
located positions through a jaw, said drill guide as- 
sembly comprising: 

a drill guide member being arcuate in a horizon - 
tal plane and having a plurality of spaced aper- 
tures extending therethrough, and adjusted to 
be positioned on a lower surface of said jaw 
bone. 

a locator pin being adapted to be placed in po- 
sition on the upper surface of said jaw bone; 
means connecting the drill guide member and 
the locator pin for clampingly engaging the jaw 
bone between the drill guide and the locator 
pin; 

a guide pin projecting from the drill guide to- 
ward said locator pin; and 
said guide pin being positioned against the in- 
side surface of the jaw bone providing a set dis- 
tance between the aperture and said inside jaw 
surface thereby assuring adequate bone mate- 
rial for the passage of a drill through one of said 
apertures. 

2. The drill guide assembly as defined in claim 1 , said 
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means connecting said drill guide member and said 
locator pin comprising: 

an L-shaped drill guide clamp comprising: 
an upper arm supporting a yoke member car- 
rying a plurality of locator pins, and; 
a threaded support rod. 

The drill guide assembly as defined in claim 2, said 
drill guide assembly further comprising: 

an arm member supporting the drill guide mem- 
ber at one end and providing an opening at the 
opposite end; 

said opening of arm member corresponding to 
the shape of the support rod, allowing the arm 
member to engage the support rod for longitu- 
dinal movement along said support rod, provid- 
ing a clamping means allowing the drill guide 
member and the at least one locator pin to 
clampingly engage the jaw bone; 
said clamping means allowing the drill guide as- 
sembly to adjust to different jaw sizes; 

4 The drill guide assembly as defined in claim 3 ; the 
lower most portion of said support rod having a pair 
of nuts: 

said nuts sliding longitudinally along the rod be- 
■ neath the arm member supporting the drill 
guide member thereby providing a locking 
means for holding the arm member in place, 
and; 

said nuts further allowing said drill guide mem- 
ber to adjust the longitudinal movement along 
the support rod while providing a locking 
means.. 

5 The drill guide assembly as defined in claim 4, said 
support rod provided with a cylindrical^ square 
shape adapted to threadingly engage into said cor- 
responding opening in said arm member supporting 
the drill guide member, allowing said arm member 
to adjust, longitudinally, the square shape of said 
support rod and said opening prohibiting rotation of 
said support rod, thereby securing the drill guide as- 
sembly. 

6 The drill guide assembly as defined in claim 5, said 
drill guide member having at least one port hole 
connected to said apertures by at least one pas- 
sageway; 

said at least one port hole providing a means 
to allow the flow of liquid, such as water, into the 
apertures to provide cooling and cleaning of the ap- 
ertures. 

7. The drill guide assembly as defined in claim 6, said 
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drill guide member having a recessed portion pro- 
viding only top. and bottom support for said aper- 
tures on said drill guide member, thereby allowing 
the drill freedom on all sides permitting bone sub- 
stances removed during the drilling operation 
through said jaw bone to expel outwardly on all 
sides of the drill, avoiding clogging of said apertures 
by matter, such as bone, between the drill and the 
supporting walls of the drill guide member. 

8 The drill guide assembly as defined in claim 7, said 
drill guide member having a plurality of guide pine 
holes to allow adjustment of said guide pin to fit the 
jaw in which holes are to be drilled. 

9 The drill guide assembly as defined in claim 8, 
wherein there are a plurality of guide pins, each of 

■ said guide pins being threaded to allow adjustment 
upwards and downwards through said plurality of 
pin holes of said drill guide member. 

10. The drill guide assembly as defined in claim 9, said 
yoke member providing a plurality of holes for lat- 
eral adjustment of said at least one locator pin. 

11 The drill guide assembly.as defined in claim 1 . said 
" drill guide member having at least one port hole, 
connected to said apertures by at leasrone pas- 
sageway; 

said at least one port hole providing a means 
to allow the flow of liquid, such as water, into the 
apertures to provide cooling and cleaning of the ap- 
ertures. 

12. The drill guide assembly as defined in claim 1 , said 
drill guide member having a recessed portion pro- 
viding only top and bottom support for said aper- 
tures on said drill guide member, thereby allowing 
the drill freedom on all sides permitting bone sub- 
stances removed during the drilling operation 
through said jaw bone to expel outwardly on all 
sides of the drill, avoiding clogging of said apertures 
by matter, such as bone, between the drill and the 
supporting wails of the drill guide member. 

13. The drill guide assembly as. defined in claim 1 , said 
drill guide member having a plurality of guide pin 
holes to allow adjustment of said guide pin to fit the 
jaw in which holes are to be drilled. 

50 

14 The drill guide assembly as defined in claim 13, 
." wherein there are a plurality of said pins, each of 
said guide pins being threaded to allow adjustment 
upwards and downwards through said plurality of 
55 guide pin holes. 

15. The drill guide assembly as defined in claim 3, said 
* drill guide member having at least one port hole 
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connected to said apertures; 

said at least one port hole providing means to 
allow the flow of liquid or air, such as water, into the 
apertures to provide cooling and cleaning of the ap- 
ertures. 5 

16. The drill guide assembly as defined in claim 3, said 
drill guide member having a recessed portion pro- 
viding only top and bottom support for said aper- 
tures on said drill guide member, thereby allowing 10 
the drill freedom on all sides permitting bone sub- 
stances removed during the drilling operation 
through said jaw bone to expel outwardly on all 
sides of the drill, avoiding clogging of said apertures 

by matter, such as bone, between the drill and the '5 
supporting walls of the drill guide member. 

17. The drill guide assembly as defined in claim 3, said 
drill guide member having a plurality of guide pine 
holes to allow adjustment of said guide pin to fit the 20 
jaw in which holes are to be drilled. 

18. The drill guide assembly as defined in claim 17, 
wherein there are a plurality of guide pins, each of 
said guide pins being threaded to allow adjustment 25 
upwards and downwards through said plurality of 

pin holes of said drill guide member. 

19. The drill guide assembly as defined in claim 3, said 
yoke member providing a plurality of holes for lat- 30 
eral adjustment of said at least one locator pin. 

20. A drill guide assembly for mandibular staples adapt- 
ed for drilling a plurality of apertures in accurately 
located positions through a jaw s said drill guide as- 35 
sembly comprising: 

a drill guide member being arcuate in a horizon- 
tal plane and having a plurality of spaced aper- 
tures extending therethrough, and adjusted to *o 
be positioned on a lower surface of said jaw 
bone; 

at least one locator pin being adapted to be 
placed in position on the upper surface of said 
jaw bone; 45 
means connecting the drill guide member and 
the locator pin for clampingly engaging the jaw 
bone between the drill guide and the locator 
pin; 

at least one guide pin projecting from the drill so 
guide toward said locator pin; and 
said at least one guide pin being positioned 
against the inside surface of the jaw bone pro- 
viding a set distance between the aperture and 
said inside jaw surface thereby assuring ade- 55 
quate bone material for the passage of a drill 
through one of said apertures; 
said means connecting said drill guide member 
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and said locator pin comprising: 
an L-shaped drill guide clamp comprising: 
an upper arm supporting a yoke member car- 
rying said at least one locator pin, 
said yoke member providing a plurality of holes 
for lateral adjustment of said at least one loca- 
tor pin.and; 

a threaded support rod; 
said drill guide assembly further comprising: 
an arm member supporting the drill guide mem- 
ber at one end and providing an opening at the 
opposite end; 

said opening of arm member corresponding to 
the shape of the support rod s allowing the arm 
member to engage the support rod for longitu- 
dinal movement along said support rod, provid- 
ing a clamping means allowing the drill guide 
member and the at least one locator pin to 
clampingly engage the jaw bone; 
said clamping means allowing the drill guide as- 
sembly to adjust to different jaw sizes; 
said support rod provided with a cylindrically 
square shape adapted to threadingly engage 
into said corresponding opening in said arm 
member supporting the drill guide member, al- 
lowing said arm member to adjust longitudinal- 
ly the square shape of said support rod and 
said opening prohibiting rotation of said support 
rod, thereby securing the drill guide assembly; 
the lower most portion of said support rod hav- 
ing a pair of nuts; 

said nuts sliding longitudinally along the rod be- 
neath the arm member supporting the drill 
guide member, thereby providinga . locking 
means for holding the arm member in place, 
and; 

said nuts further allowing said drill guide mem- 
ber to adjust the longitudinal movement along 
the support rod while providing a locking 
means; 

said drill guide member having at least one port 
hole connected to said apertures by at least one 
passageway; 

said passageways being interconnected; 
said at least one port hole providing a means 
to allow the flow of liquid, such as water, into 
the apertures to provide cooling and cleaning 
of the apertures; . , 

said drill guide member having a recessed por- 
tion providing only top and bottom support for 
said, apertures on said drill guide member, * 
thereby allowing the drill freedom on all sides ' 
permitting bone substances removed during 
the drilling operation through said jaw bone to 
expel outwardly on all sides of the drill, avoiding 
clogging of said apertures by matter, such as 
bone, between the drill and the supporting walls 
of the drill guide member; 
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said drill guide member having a plurality of 
guide pine holes to allow adjustment of. said at 
least one guide pin to fit the jaw in which holes 
are to be drilled, and; 

said at least one guide pin being threaded to 
allow adjustment upwards and downwards 
through said plurality of pin holes of said drill 
guide member. 
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